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Emotions are a fundamental step in sensory evaluation and relate to how consumers
make purchase decisions or express preference for specific wine styles. Despite their
relevance, it is unclear if emotions can be used as a strategy to evaluate quality and
preference in wine. This review aims to define the sensory and physiological processes
underlying emotions, revise the current framework to measure emotions in wines, and
explore the latest findings linking flavor and marketing actions with emotions and

ultimately with wine quality.

Introduction

A peculiar situation for winery tourists occurs at the mo-
ment of entering barrel rooms: guests tend to take a gen-
erous sniff from the aroma that emanates from barrels and
wine, evoking smiles, surprise, and joyful comments. This
type emotional reaction to aromas has been linked to the
reasons why consumers get engaged with wine and other
foodstuffs. Nevertheless, it is currently unclear how emo-
tions can be measured (Meiselman, 2021) and what is their
link to the traditional wine quality attributes such as chem-
ical composition and sensory evaluation.

When tasting wines, consumers are confronted with the
often-daunting task of figuring out what they like about
it. Color, taste, mouthfeel and aroma will blend simulta-
neously with contextual factors such as environmental, so-
ciocultural, biological, and psychological factors to create
a holistic representation of their experience. The way to
measure this complex cascade of sensory stimulation has
continuously evolved over the last 80 years and specific
methodologies have been developed for different con-
sumers and experts or trained panelists (Lawless & Hey-
mann, 2010). Consumers are typically tasked with simple
questions such as rating wines as function of liking, either
with binary (like/dislike) or numerical (7 or 9 point) hedonic
scales. On the other hand, experts or trained panelists
working in laboratory settings typically use qualitative and/
or quantitative methods to obtain detailed insights about
wine sensory attributes (OIV, 2015). For example, the Uni-
versity of California-Davis’ 20 points wine scoresheet is a
good example of how descriptive analysis breaks down wine
quality into visual, aroma, taste, mouthfeel, and finish at-
tributes and allocates quantitative ratings to each of them
(Jackson, 2009, p. 235). In order to produce reliable results,
descriptive analysis methods require that panelists are ex-
tensively trained and regularly tested (Meilgaard et al.,
2007), which represents an important logistical and techni-
cal challenge.

A significant gap in the literature exists between the
methods used to measure sensory attributes in consumers

and professionals; consumer methods seem to rely primar-
ily on liking or hedonic ratings which precludes understand-
ing of the sensory attributes behind it (Meilgaard et al.,
2015), while expert methods generally focus on descriptive
attributes, disregarding or minimizing the subjective nature
of hedonic judgements. It is often the case that experts will
assign more value to descriptive attributes that are some-
times not consciously noticed or perceived by consumers,
such as balance, finish, tannin structure, volume, varietal
character. Therefore, a middle point is needed where both
hedonic and descriptive aspects are integrated to deepen
into the concept of wine quality. A critical question is which
methods and parameters can provide this integration? This
review aims to highlight the contribution of emotions as a
bridge between hedonic, flavor and contextual quality at-
tributes of wines and that they would create a common
ground for consumers and experts alike. The following sec-
tions will aim to define the physiological processes under-
lying emotions and current techniques for measuring them.
The second part of this review will discuss findings from the
literature that describe the use of emotions to characterize
wine quality.

Physiological processes behind flavor perception

Understanding human perception has been an ancestral
challenge due to the intricate nature of the sensory organs,
the mind, and the wide diversity of stimuli that represent
the environment for each individual. Nevertheless, ad-
vances in neuroscience and psychology over the last 30
years have contributed tools and techniques to access phys-
iological signals from the brain and different body parts.
Techniques such as psychophysiology and functional mag-
netic resonance imaging are starting to access the human
mind and the decision-making processes that define how we
react to situations such as deciding whether we like a wine
or not (Frost et al., 2015; Parr, 2018; Pazart et al., 2014;
Plassmann et al., 2008; Small, 2012).

Once a taster is in contact with wine, the sequence of
steps that create a liking decision require that wine stimuli
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How wine related stimuli is processed by the brain and types of responses evoked.

originating from smell, taste, or visual attributes are de-
coded and transformed by specific brain areas. The first part
of the process involves the activation of the senses, which
operate using sensory neurons and primary brain sensory
areas (visual cortex, olfactory bulb, primary olfactory cor-
tex, insula) in charge of detecting the presence of colors,
aromas, and taste attributes (De Araujo et al., 2003; Rolls,
2015; Rolls & Baylis, 1994; Van der Laan et al., 2011) (Fig-
ure 1). Next, signaling created by these primary areas will
start to flow into secondary and higher order brain areas
in charge of emotion, memory, and ultimately cognition
(Shepherd, 2015; Small et al., 2012). The evolution from
stimulus to the conscious perception in our brains repre-
sents the first half in the decision-making process. It is at
this appraisal stage that attributes such as valence (pleas-
antness), arousal (intensity), or saliency (prominence) start
being created (Grabenhorst & Rolls, 2011). At the end of the
appraisal stage signals are integrated into a single holistic
percept known as flavor (Deco et al., 2013; Shepherd, 2006).
Here, higher order brain areas such as the orbitofrontal cor-
tex allow humans to merge information from wine flavor
molecules, memories from past experiences, and emotions
evoked early during the primary brain processing stage. All
these inputs will be combined and weighted to produce re-
sponses such as to keep consuming the wine, purchase a
bottle, or rejecting a wine due to an unpleasant defect
(Kringelbach et al., 2012; Rolls et al., 2008; Shepherd,
2006). This concept is known as value-based decision mak-
ing (Deco et al., 2013; Grabenhorst & Rolls, 2011; Shepherd,
2006), and this stage is prone to input from signals other
than the wine itself, such as cultural background, prior ex-
periences, social environment, and other aspects that con-
tribute to bias in decision making and notably to the desir-
ability of foods and beverages (Shepherd, 2006).

If a wine has produced a pleasant response, a likely out-
come is that the taster will keep approaching the wine by
grabbing the glass and taking another sip, writing notes,
and using language to describe the different qualities of the
sample in turn. On the other hand, if the wine produced
an unpleasant response —for example due to an excess of
volatile acidity (vinegar aroma and taste)— the taster will
likely discard the sample, and verbally ask for a different
wine. Both of these reactions require the use of facial mus-
cles to articulate words, and using arm muscles to approach

the wine or write a description. These observable actions, or
behavior, are the final outcome of the value-based decision-
making process previously described. In sensory evaluation,
behavioral outcomes are typically recorded using explicit
measurements such as ratings scales, or the frequency with
which tasters preferred a sample (Lawless & Heymann,
2010). Besides these observable responses, others processes
happen “behind the scenes” such as changes in autonomic
nervous system signals (ANS) (de Wijk & Boesveldt, 2016;
Kreibig, 2010). For example, tasters will often frown in-
stinctively when confronted with unpleasant or disgusting
stimuli (Larsen et al., 2003; Wolf et al., 2005). Bodily reac-
tions from the autonomic nervous system such as frown-
ing (facial expressions), secretion of sweat (electrodermal
activity), alteration of the heart rate, changes in skin tem-
perature, and respiration rate can be characterized as im-
plicit measurements, and one of their key features is that
they are produced automatically and, in many cases, uncon-
sciously (de Wijk & Boesveldt, 2016). Moreover, these bod-
ily signals have been proposed as fundamental mechanism
that can represent emotional behavior (Kaneko et al., 2018),
and constitute an ideal parameter to deepen into how con-
sumers experience wine. Due to the primary role of emo-
tions in defining wine perception and their link to explicit
and implicit measurements, the following section will at-
tempt to provide a definition of emotion that can serve as
a basis to understand their adoption as wine quality attrib-
utes.

Defining Emotions

Emotions have been defined as a patterned collection
of chemical and neuronal responses that are produced by
the brain when it detects the presence of an emotionally
competent stimulus, such as an object or situation (Dama-
sio, 2001). Perceptual theories posit that emotions carry im-
portant information about the world and that “they inform
us about our internal physiological and psychological reac-
tions to external events and situations” (Charland, 2014, p.
260) (see Sander, 2013 for discussion). In other words, emo-
tions can be defined as physical signals of the body react-
ing to external stimuli (Lenzen, 2005). This perceptual ap-
proach implies that (1) stimuli —such as wine flavor- are
capable of activating internal processes in the body, and
(2) the signals evoked can be detected and/or quantified.
The interest in characterizing emotions elicited by external
stimuli strives from the evidence that they have been linked
to affective behavior and decision making involving mood,
motivation, drive, desire, preference, attitude, passion, and
arousal (Croy et al., 2011; Sander, 2013).

Basic or primary emotions have been proposed from dif-
ferent disciplines, where the terms in table 1 seem to enjoy
a more generalized acceptance (Ekman, 1992; Sander,
2013). According to Sander (2013), these terms are con-
strained by three postulates: (1) they differ one from an-
other in important ways, (2) evolution played an important
role in shaping their features and function, and (3) non-ba-
sic emotions are made up of blends of basic emotions.

By reviewing the list of basic emotions it is possible to
classify the terms into “positive” and “negative” following a
valence-based approach; in other words, an emotion would
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Table 1.
Primary Emotions
Anger Fear Enjoyment
Disgust Sadness Surprise

Primary emotions according to Ekman (1992).
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Figure 2.

Circumplex model of emotion from A) Russell, 1980 and B) authors’ proposal for wine
tasting adapted from Jaeger, Spinelli, et al., 2018 and Ferrarini et al., 2010. Emotional
terms are organized along the valence (horizontal) and arousal (vertical) axis.

be classified as positive when “it feels pleasant,” or negative
when “it feels unpleasant” or even painful (Charland, 2014;
Sander, 2013). Besides valence, emotions have been clas-
sified according to arousal or alertness, which in emotion
literature is described as the pattern of excitation or acti-
vation of the sympathetic nervous system over a period of
time (Sander, 2013). Valence together with arousal (or in-
tensity) have been considered as the two dimensions that
can characterize emotions following the so called circum-
plex model (Jaeger, Spinelli, et al., 2018; Posner et al., 2005;
Russell, 1980). The circumplex model is a two-dimensional
space defined by valence and arousal as its principal com-
ponents that allow to represent discrete emotions in a cir-
cular organization (Figure 2). For example, happy can be de-
scribed as a combination of high pleasantness and slightly
elevated arousal (Figure 2).

Beyond primary emotions, secondary terms have been
used to describe emotional states in humans. Within the
framework of the circumplex model, 28 words were consid-
ered to represent different emotions, where half of them
are considered positive and the other half is considered as
negative (see Figure 2). Notably, this model offers a nearly
perfect balanced representation of emotional terms for both
the valence and arousal dimensions. Therefore, this ap-
proach can be used as a starting point when studying emo-

tions in foods and beverages (Jaeger, Spinelli, et al., 2018),
in the same way that other disciplines have done (Posner et
al., 2005).

One of the main questions in emotions research is how to
measure primary or secondary emotions (King et al., 2013;
Meiselman, 2021). While self-reported ratings have been
widely used in the past, implicit measurements from the
autonomic nervous system are currently being explored to
study discrete emotions (Kreibig, 2010; Lagast et al., 2017;
Meiselman, 2015). In the context of wine consumption, it
seems crucial to use both explicit (self-reported ratings) and
implicit measurements (physiological reactions) to deepen
our understanding of the role of emotions in shaping per-
ceived wine quality.

Techniques for characterizing emotions
Explicit measurements of emotion

The traditional methodologies used to assess perception
of food and beverages have primarily used self-reported rat-
ings that use numbers or judgment categories (lexicon) to
represent a sensory experience (Lagast et al., 2017). These
methodologies are known as explicit measurements and
they have been reported as the most commonly used
method to measure emotions in foods and beverages (La-
gast et al., 2017). The typical sequence of steps to obtain ex-
plicit measurements of emotion involves exposing partici-
pants to the stimulus, and then recording a rating or choice
decision. This approach is based on the ability of each par-
ticipant to “look into their minds” and use verbal, visual,
numerical or graphic methods to capture their conscious
representation the emotion evoked by a stimulus (Meisel-
man, 2021). For example, tasters may choose from a list of
words or emojis the ones that best represent the emotion
evoked by a sample. When tasters can choose more than one
emotional attribute, this method is commonly referred to
as “check-all-that-apply” or CATA (Jaeger, Roigard, et al.,
2018). Another strategy is to ask participants to assign rat-
ings or place a marking along a continuous line which rep-
resents the perceived intensity of the emotion or sensory
attribute, commonly referred as rate-all-that-apply or RATA
(Ares et al., 2014; Giboreau & Meiselman, 2018). RATA par-
allels with traditional tools used in wine tasting, such as
descriptive analysis, where multiple sensory attributes are
evaluated and quantified according to their intensity by a
group of trained tasters (Danner et al., 2018). Descriptive
analysis is likely one of the most recurrent and sophisti-
cated explicit measurements used to create flavor profiles.
The introduction of emotions into descriptive analysis of-
fers the possibility to increase its power to broaden the
characterization of flavor profiles.
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Explicit measurements such as questionnaires and the
use of self-reported ratings are characterized by requiring a
low to medium degree of training of participants, minimal
equipment demands —in its most basic can be administered
using pen and paper ballots—, and results can be analyzed
by simple nonparametric and parametric statistical tests
(Lagast et al., 2017; Lawless & Heymann, 2010; Meilgaard
et al., 2016). Despite their simplicity and ubiquity, explicit
measurements are beset by issues that stem from the intro-
spective process that requires participants to first look into
their minds and then produce ratings or decisions about the
experienced stimuli (Danner et al., 2014; Lawless & Hey-
mann, 2010). Another issue is the lack of concise references
or standards to define emotions and therefore creates the
assumption that subjects are proficient in discerning be-
tween emotional attributes. Another weakness of explicit
methods using scales is that participants will tend to use
number differences logarithmically (Lawless, 1989). For in-
stance, the difference between ‘5’ and ‘10’ seems larger
than the difference between ‘105’ and ‘110’, although it is
not. Therefore, the multiplicative difference between these
two number sets interferes with our ability to linearly com-
pare them. Another related issue is the idiosyncratic use of
numbers; when using scales, tasters will tend to use round
numbers such as 5, 10, 20, 30, etc. over other numbers
(Lawless & Heymann, 2010). Finally, an important draw-
back of these techniques is that ratings are usually pro-
duced post-stimulation, requiring participants to dedicate
attention and memory resources to recreate their percep-
tion.

Implicit measurements of emotion

Implicit measurements of emotion are indirect and non-
self-reported responses from different body parts and or-
gans to sensory stimulation (Lagast et al., 2017). Signals
from the autonomic nervous system activity including car-
diovascular, respiratory and electrodermal measures are
amongst the most recurrently used implicit measurements
to study emotion related with foods and beverages (de Wijk
& Boesveldt, 2016; Lagast et al., 2017). Considering that
experienced emotions involve bodily changes (Neuman &
Adolphs, 2014), these techniques seem particularly suited
for providing a window into inner states that are not ac-
cessible to questionnaires or ratings, and provide the op-
portunity to register a continuous response throughout the
consumption time frame. Specific implicit measurements
linking emotions and sensory stimulation include facial ex-
pressions, heart rate, sweat secretion, skin temperature,
respiration rate, and neuronal activity (for review see (La-
gast et al., 2017). The following section will briefly describe
the most prominent body signals currently used to assess
both sensory stimuli and emotions.

Electromyography (EMG) and facial expressions

Facial expressions have been considered as a rich source
of information for revealing humans affective states (Van
Boxtel, 2010). The fact that facial expressions are mod-
ulated by muscular activity makes electromyography and
digital image analysis techniques an outstanding tool to
evaluate emotions and sensory stimuli. Muscular activity

relies on the electrical signal of muscles stimulated by neu-
rons (Stern et al., 2000). As muscle activity increases, it pro-
duces a signal susceptible of being measured (typically in
micro volts, uV) with sensors (electrodes). The facial action
coding system, first proposed by Ekman and Friesen (Ek-
man & Friesen, 1978), correlates specific facial muscle ac-
tivity with discrete emotions. Within this framework, the
corrugator supercilii (above the eye, associated with frown-
ing) and zygomaticus major muscles (in the cheek, asso-
ciated with smiling) have been used to evaluate the emo-
tional impact of sensory stimuli (Bailey, 2016; Delplanque
et al., 2009; Nath et al., 2020; Neta et al., 2009; Sato et al.,
2021; Van Boxtel, 2010). For example, corrugator supercilii
muscle activity is associated with emotions of fear, anger,
sadness, and disgust (Van Boxtel, 2010; Wolf et al., 2005).
In relation to aromas, unpleasant odors have been shown
to elicit significantly higher activity in corrugator supercilii
compared to pleasant ones (Beyts et al., 2017; Delplanque
et al., 2009). On the other hand, the zygomaticus major
muscle is associated with positive emotions, such as hap-
piness (Van Boxtel, 2010). For example, increased expres-
sions of happiness related to zygomaticus major activity
have been reported using digital image analysis software to
differentiate between stimuli with positive and negative va-
lence (de Wijk et al., 2014; He et al., 2014). Nevertheless,
conflicting results from several studies have shown a signif-
icant increase in zygomaticus major activity for both pleas-
ant and unpleasant odors (Beyts et al., 2017; De Wijk et
al., 2012; de Wijk et al., 2014), possibly related to smile re-
sponses evoked when covering up unpleasant emotions (Ek-
man et al., 1983).

Decoding emotions from facial expressions via digital
images or videos is another technique that has gained mo-
mentum for sensory studies. Facial features such the move-
ment of eyes, nose, lips, brows, cheeks, etc. are analyzed us-
ing Automated Facial Coding software allowing to identify
and, in some cases, quantify experienced emotions (Lewin-
ski et al., 2014; Rajesh & Naveenkumar, 2016; Stockli et al.,
2018; Van Boxtel, 2010). This technique offers the advan-
tage of evaluating basic emotions and additional facial ex-
pression measures using only the digital image of the cam-
era as a sensor, instead of using multiple contact electrodes
required for EMG.

Electrocardiogram (ECG) and heart rate signals

The cardiovascular system is integrated by the heart,
blood vessels, and the blood itself and its main purpose is to
distribute substances required for organs function, support
immune responses and facilitate thermoregulation (Aaron-
son, 1999). The cardiovascular system is powered by re-
peated muscular contractions of the heart, which are com-
monly measured by means of an electrocardiogram (ECG)
signal and expressed in beats per minute or heart rate (HR).
Different types of sensory stimuli are able to elicit changes
in heart rate and this parameter has been used to charac-
terize emotional responses (Agrafioti et al., 2012; Bensafi,
2002; Danner et al., 2014; He et al., 2017; Kreibig, 2010;
Lacey & Lacey, 1978; Licon et al., 2018). The intake-rejec-
tion hypothesis of cardiac response states that, in general,
reduced heart rate allows for more effective neural process-

Wine Business Journal 4



Exploring Emotions as a New Quality Parameter in Wine

ing, such as when an experience is pleasant, and increased
heart rate promotes rejection to intense and unpleasant
stimuli (Lacey & Lacey, 1978). Some authors have found
that HR decreases 5 — 6 seconds after odorant stimulus,
with a more intense decrease for pleasant rather than un-
pleasant odorants (Delplanque et al., 2009; He, De Wijk, et
al., 2016). In other studies, HR has been seen to increase in
response to both pleasant and unpleasant odorants, with a
higher and quicker increase for unpleasant odorants (Ben-
safi, 2002; He et al., 2014). Smelling jasmine tea and laven-
der have been shown to decrease heart rate up to 30 min-
utes after exposure (Kuroda et al., 2005), suggesting that
the main aroma compounds have a sedative or relaxing ef-
fect.

Electrodermal activity (EDA)

Electrodermal activity refers to the signals that model
autonomic changes in the electrical properties of the skin
(Braithwaite et al., 2013). The activation of eccrine sweat
glands causes sweat to rise to the skin surface, sometimes
overflowing and causing a change in skin conductance. This
change can be quantified using electrodes (measured in
uSiemens), and this technique has been widely used to as-
sess arousal linked to emotional and cognitive states
(Braithwaite et al., 2013). EDA parameters recurrently stud-
ied are the total skin conductance response (SCR), latency
between stimulus exposure and reaction, amplitude, signal
rise time, and signal recovery time. In the context of food,
aromas and pleasantness, EDA responses are characterized
by a signal increase for both pleasant and unpleasant stim-
uli until 3-4 seconds after stimulus, with a higher increase
for unpleasant stimuli (Bensafi, 2002; Delplanque et al.,
2009; He et al., 2014; He, De Wijk, et al., 2016). After this
period, some have reported a further EDA increase for un-
pleasant aromas and a decrease for pleasant ones (Alaoui-
Ismaili et al., 1997; de Wijk et al., 2014; He, Boesveldt, et
al., 2016). Other authors have reported a quicker signal re-
covery time for pleasant odors (Delplanque et al., 2009).

A common theme in all physiological parameters is a
temporal delay between stimulation and successive physi-
ological events (Alaoui-Ismaili et al., 1997; de Wijk et al.,
2014; Delplanque et al., 2009). This is explained by the
appraisal theory, which postulates that emotions are the
result of sequential appraisals over time, which are then
reflected in separate physiological events (De Wijk &
Boesveldt, 2016; Ellsworth & Scherer, 2003). This sequen-
tial appraisal leads to initial physiological responses re-
flecting arousal or novelty, and later responses reflecting
pleasantness of a stimulus.

One of the main advantages of implicit measurements of
emotion over their explicit counterparts include the use of
non-self-reported parameters that are recorded while par-
ticipants are experiencing the stimuli, therefore bypassing
cognitive bias, memory, and attention demands (de Wijk et
al., 2012; Lagast et al., 2017). Moreover, the automatic re-
sponse of body signals to stimuli also implies that partici-
pants are not responsible for thinking about what they feel
(intrpsection) and then translate their perceptions into a
rating, or identifying the word that best describes their ex-
perience. On the other hand, one of the drawbacks of these

techniques is the need for specialized equipment and per-
sonnel to record and analyze the data. Further, additional
time is required for the preparation of participants, and de-
pending on the available technology, cables and sensors
need to be attached to different body parts, which may in-
terfere with the sensory experience. It is important to note
that the implicit measurements parameters that effectively
differentiate between emotions are still under investiga-
tion (Kreibig, 2010). The application of implicit measure-
ments for wine related research often requires multidisci-
plinary collaborations with psychologists, neuroscientists,
computer scientists, among others; far from being a draw-
back, this offers the possibility of broadening the scope of
research questions.

Research in wine and emotions

To explore the application of emotions as a framework
to evaluate wine quality, we performed a systematic litera-
ture review with the objective to identify the main research
questions and methods published since 2010.

Study search and selection

A similar approach to Kaneko et al. (2018) and Lagast et
al. (2017) was followed to search for research papers inves-
tigating emotions as a parameter to evaluate wine quality.
To be considered in the review, the following inclusion cri-
teria were defined: (1) original articles should be published
in English by a peer-review journal (2) the methodology
should involve either direct contact with wine, such as see-
ing, tasting, or smelling wines or indirect representations
(such as thinking about wine or seeing images of wines);
(3) measurement of emotions should be directly linked or
evoked by wine (4) data should be obtained from healthy
human populations; (5) the term “emotions” should be a
primary focus of the research and be part of either the title,
abstract, or keywords; (6) Emotion related terms “mood”
and “feeling” were considered to fulfill the inclusion crite-
ria.

Study screening

Four databases available to the researchers and provid-
ing the opportunity to create restriction for full-manu-
scripts according to the inclusion criteria were used to
search for original research papers: ScienceDirect (www.sci-
encedirect.com), Web of Science (www.webofscience.com),

OneSearch (https://csu-fresnostate.primo.exlibris-
group.com), and PubMed

(https://pubmed.ncbi.nlm.nih.gov/). The search was re-
stricted to articles published between January 2010 until
the End of June 2021. The search query included the words:
“wine” AND (emotion OR mood OR feeling). Further, the
search was restricted to papers that had the query terms in
their title, abstract, or keywords. As a result, we obtained
an initial pool of 695 references from all databases (Figure
3). Within each database we screened the search results by
reviewing the title and abstract of each reference and kept
the articles that were relevant to our objectives. The pool of
selected articles for each database was independently com-
piled into a reference manager software (EndNote X9, Clari-
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Figure 3.

Schematic representation of the literature search and screening of manuscripts obtained
from different databases.

vate Analytics) and then combined into a general list where
duplicate references were removed. As a result, we identi-
fied 24 research manuscripts that complied with the inclu-
sion criteria. Figure 3 describes the search procedure and
the number of references found at each step of the process.

Overview of selected references

The annotated review of the references allowed to iden-
tify four focus areas, namely Lexicon, Context, Winemak-
ing-Wine Flavor, and Taster Profile (Figure 4). The focus
areas were defined primarily by the independent variables
controlled in the experiments involving the emotions, and
by reviewing the aims, objectives, or hypotheses of each
manuscript (Table 2). These criteria allowed for a single
manuscript to be classified into multiple focus areas (see
Table 2).

Manuscripts from the lexicon group characterized for de-
voting most of the research efforts to the development or
adjustment of vocabulary (lists of terms) to describe emo-
tions specifically evoked by wine. Manuscripts from the
context group studied how explicit measurements of emo-
tions were influenced by extrinsic variables (not derived
from the wine itself) such as room decoration/ambience,
consumption occasion, wine label information, winery/re-
gional reputation, and price. The taster profile group char-
acterized for studying the effect of nationality, age, gender,
income, degree of wine involvement, and personality. Fi-
nally, the winemaking or wine flavor group characterized
for involving wine samples from specific regions (appella-
tions of origin, mostly European or Australian), wine styles
(red, white, rose, sparkling, sweet, and semi-sweet), spiked

14

Winemaking or

wine Flavor Lexicon

Figure 4.

Classification and number of peer-reviewed manuscripts according to their main focus
areas.

wines (with aromas) or for linking sensory descriptors of
flavor (aroma, taste, or mouthfeel) with emotions.

Wine and emotion research has seen a steady pace of
publication since 2016, with an average of almost four man-
uscripts per year (See Table 2). The most recurrent stimuli
to evoke emotions included primarily red and white wines,
nevertheless several experiments required participants to
think about wine or use memories from consuming wine.
The papers involving memories allowed researchers to use
online survey methods, which facilitated data collection
from a significant number of participants (up to 3000 (Ristic
etal., 2019)). On the other hand, studies using wine as stim-
uli had an average of 175 participants, who were primar-
ily consumers. The number of independent variables stud-
ied ranged from one to five, and for most studies included
demographic or taster profile characteristics. All papers in-
cluded implicit measurements of emotion such as ques-
tionnaires, lexicon paired with check-all-that-apply or rate-
all-that-apply, and self-reported hedonic ratings. Implicit
measurements were only used by one manuscript (Horska
et al., 2016) despite of their trending emergence for the
evaluation of other foodstuffs (Lagast et al., 2017; Meisel-
man, 2021). The following sections will aim to present an
overview of research highlights from each of the focus areas
identified in Figure 4.
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Table 2.
Classification by focus area
First Winemaking Taster Number
Year Lexicon or wine Context Wine Stimuli type Participants Explicit measurement of
author profile .
flavor Emotions
R. - 2010 1 0 0 1 Memory 278 Lexicon ratings of suitability 16
Ferrarini
C. . . . s ScentMove® questionnaire;
Porcherot 2015 0 1 1 1 Kir (white wine + fruit liquor) 280 VAMS questionnaire 6
L. Danner 2016 1 Shiraz red wine 349 Lexicon (AWEEL) 20
E. Horska 2016 0 1 0 0 Pinot Gris 22 Scaling 6
. . . Modified OlIV-tasting sheet
V- . 2016 0 1 0 0 White and rgd wines (40) frgm multiple 32 ratings including emotions by na
Loureiro regions and countries .
sensory modality
A.P.Silva 2016 0 1 1 1 Beer, Wine, non-alcohol-beer 56 Interviews, frequency of term 25
categorization
L. Danner 2017 0 1 1 1 White wines (CH, RI, SB) 126 liking, AWEEL, WTP 19
W. Jiang 2017 0 1 1 red wine CS, spiked with aromas 105 Liking, Emotions from lexicon 19
J. Niimi 2017 0 1 0 1 white wines (Semillon) 112 Liking, Emotions from AWEEL 19
. . . ; Questionnaire; RATA of
Cbgﬁglo 2018 0 0 1 1 Wine (not Speg:ﬁ?r)]’ In a restaurant 570 emotions lexicon ratings from 16
8 Ferrarini et al. 2010
. Sensory and emotional
A. Coste 2018 0 1 0 1 Dry red wines 103 descriptors CATA 25
S.R. 2018 0 0 0 1 Memc?ry: Written dgscrl'ptlor) of red 450 Emoji que§t|onna|res-CATA, 40
Jaeger wine consumption situation online survey
. Liking, emotion lexicon
M. Mora 2018 1 1 0 1 Red (3) white (2), rose (1) 208 (EsSense25) 25
. . . . Temporal dominance of
APSiva 2018 0 1 0 0 White wines (2), with and without oak 69 sensations (TDE), emotions 10
geing (TDE), Temporal Liking (TL)
C. Calvo- 2019 0 0 0 1 n/a 462 Survey of emo?lons and
Porral satisfaction
. Liking, emotion lexicon
M. Mora 2019 0 1 0 1 Red (3) white (2), rose (1) 175 (EsSense25) 25
R. Ristic 2019 0 1 1 1 Memory, 59 aromas 3000 Online survey, hedonic ratings, 18
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C. Calvo-
Porral

L. Danner

M. Mora

G. Coppin

M. Kustos

M. Mora

F. Sinesio

2020

2020

2020

2021

2021

2021

2021

Classification by focus area

0

0

1 Memory
1 Red wines (12, Shiraz) of different
quality
0 Red, rose, white, sparkling, rose, sweet,
semi-sweet
1 Red wine (4), White wine (4); European
Red wine (4), Shiraz; Food dishes (4),
0 information (wine origin), pairing items,
consumption moment
1 Red wine (12)
0 Red wine (4), DOC Chianti

1269

468

185

126

151

96

108

Lexicon

liking, AWEEL, WTP

Liking; Emotion ratings
Lexicon organized in 5 groups.

Liking, AWEEL, pairing rating,
dominance, WTP

Lexicon, Liking,

Lexicon-RATA, Liking,
consumption intention, sensory
attribute RATA

16

19

15

34

19

15

16

Classification of research manuscripts obtained from the systematic literature review.
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Development of emotion lexicons specific for
wines

One of the primary approaches to study emotions in wine
and other stimuli has been the use of words or specific vo-
cabulary to represent these complex internal states. Fer-
rarini et al. (2010) were among the first to develop a specific
emotional lexicon to describe wine consumption for a spe-
cific population (Italian tasters). Their final list included 16
emotion terms classified into pleasant (12) and unpleasant
(4) adjectives (in Italian). One of their main findings was
that tasters used more emotional words related with pleas-
antness to describe the experience of drinking wine. Here,
words such as amusing, happy, euphoric, joyful, keen, and
passionate amongst the most recurrently used. Another im-
portant finding was that emotional terms could be further
grouped using arousal (or intensity) into high arousal, low-
medium arousal, and unpleasant emotions. This analysis is
in close agreement with the circumplex model of emotion
where different terms can be mapped using pleasantness
(positive and negative terms) and arousal as the two main
axes (Russell, 1980). The authors concluded that integrat-
ing emotions in conjunction with taste, olfactory, and visual
attributes could be a way to better understand pleasant-
ness evoked by wine (Ferrarini et al., 2010). This approach
would be particularly beneficial when studying consumers,
who are typically more comfortable using emotional adjec-
tives and lack the training to describe wine using flavor de-
scriptors. An important limitation in this study was that
the panelists were not tasting wine at the time when they
were choosing the adjectives, and instead were required to
build on their past experiences or memories. Moreover, it is
likely that their memories came mainly from pleasant ex-
periences, therefore biasing the selection of terms (Desmet
& Schifferstein, 2008; Walker et al., 2003), and explaining
the high proportion of positive emotions. Further, partici-
pants were not instructed to think about both good and bad
wines, which could have provided more comprehensive lex-
icon. Regardless of these limitations, the manuscript of Fer-
rarini et al. (2010) has inspired many works on wine and
emotion, and its contribution to the field is significant. The
seminal contribution of the EsSense Profile™ lexicon by
King & Meiselman (2010) has also served as a starting point
for many research efforts in wine and other foods.

Wine emotion lexicons have been developed by five stud-
ies (Calvo-Porral et al., 2020; Coppin et al., 2021; Danner
et al., 2016; Mora et al., 2018, 2020), which incorporated
different methodological approaches than Ferrarini et al.
(2010), and notably, included the tasting of real wine sam-
ples. Mora et al. (2020) introduced the Grouping of Irrelevant
Terms and a rapid sorting method to generate and validate
a lexicon that was successfully applied to classify the emo-
tional profile of different wine styles. Calvo-Porral et al.
(2020) substituted the rate-all-that-apply approach (using
isolated terms) for full phrases like “I feel happy” to provide
a clearer indication of the emotional state to the tasters. To
develop a lexicon for Swiss consumers, Coppin et al. (2021)
first used emotion terms from existing literature, screen for
relevance using a consumer group, and organized the terms
into five groups using the Napping method. Taken together,
the methodology developed over the last five years has pro-

vided streamlined methods to create lexicons for specific
populations.

Table 3 presents a compilation of the 72 unique terms
(not repeated) used to describe emotions evoked by wine
from these studies. Terms were clustered according to the
reported valence or arbitrarily based on similarity with
other studies. Neutral/ambiguous terms were arbitrarily
classified by the authors. The length of wine emotion lexi-
cons within each study ranged from 16 to 34 terms, which
were obtained from regional populations. While some de-
gree of overlapping between populations exist, it is evident
that different cultures have specific emotional expressions
to describe wines. For example, wild, loving, and active were
terms only used by Spanish tasters (Mora et al., 2018). Con-
versely, passionate was an emotion term used by Australian,
Italian, Swiss, and Spanish tasters. Notably, the emotional
terms presented in table 3 have been obtained from pre-
dominantly Caucasian populations, and multicultural ap-
proaches would be beneficial to have a broader view of emo-
tions evoked by wine in different cultures. Finally, it is
important to note that there is majority of positive valence
terms found across studies. This is explained by the hedonic
asymmetry caused by the “positive affective disposition to-
wards eating and tasting food” (Desmet & Schifferstein,
2008; King & Meiselman, 2010). A recurrent aspect of lexi-
con development studies is that participants have to select
the pertinent emotion terms post-consumption, and have
to rely on their memory while screening the list of options,
which may range from 6 to 40 terms (average of 19.2 * 7.8)
according to Table 2. This demanding task calls for opti-
mizing the number of options (Jaeger, Spinelli, et al., 2018;
King et al., 2013). For wine studies, this challenge could be
addressed by selecting or refining the number of attributes
from previously established lexicons such as the one from
Ferrarini et al. (2010). Further, complete and balanced cov-
erage of the four circumplex model segments would be ad-
visable (see Figure 2). This could help to establish the re-
lationship between specific flavor attributes and emotions.
Notably, little is known about the emotions evoked by wine
faults such as reduction, moldy aroma, volatile acidity, ani-
mal character, etc.

Effect of contextual variables on emotions
evoked by wines

Within the framework of this review, contextual vari-
ables were defined as extrinsic wine attributes that are re-
lated to the consumption environment. In this sense, con-
textual variables may involve visual stimuli such as room
decorations or consumption location, and cognitive stimuli
such as information, social interactions, moments (occa-
sion) of consumption, and marketing actions. Marketing ac-
tions such as information displayed on wine labels or prices
are known as factors that can influence consumer behavior
in terms of purchase intention and willingness to pay price
(WTP) and perceived quality. The seminal paper from Plass-
mann et al. (2008) was among the first to provide physi-
ological evidence of how marketing actions —the price tag
of wine- can have a notorious effect on experienced pleas-
antness. Remarkably, the authors used functional magnetic
resonance imaging (an implicit measurement) to demon-
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Table 3.
Positive Neutral/ambiguous Negative
active happy daring aggressive
adventurous harmonious light bland
amazed impressed light (soft) bored
amusing interested mild disappointed
appetizing joyful nostalgic disgusting
astonished keen surprised embarrassed
calm loving understanding envious
contented optimistic warm guilty
curious over the moon irritated
delighted passionate lonely
desirable peaceable overwhelming
elegant pleasant panicky
enthralling pleasantly surprised sad
enthusiastic pleasurable superior to others
entire relaxed tame
euphoric satisfied tense
free secure unfulfilled
fulfilled sensual unpleasant
full of hope tender unpleasantly surprised
funny warm-hearted worried
good well-being
good natured wild

Compilation of 72 unique emotional terms used to describe wines by manuscripts having a primary focus on lexicon development (Calvo-Porral et al., 2020; Coppin et al., 2021; Dan-

ner et al., 2016; Ferrarini et al., 2010; Mora et al., 2018).

strate how activity in brain areas related to decision making
and multisensory integration were involved in modulating
experienced pleasantness, just by changing the price of the
same wine. At the behavioral level, the authors found that
liking ratings decreased significantly (approx. 25% from the
rating scale) when a commercial wine originally priced at
$90 was presented with a price of $10. Notably, a similar
result in the opposite direction was also observed when a
wine originally priced at $5 and later presented with a fic-
titious price of $45 saw an increase of liking ratings of ap-
proximately 16%. The authors demonstrated that higher
order brain regions responsible for multisensory integra-
tion, such as the orbitofrontal cortex, together with regions
known to process emotions as the amygdala were respon-
sible for changes in experienced pleasantness. These brain
regions have also been highlighted as hubs for integrating
flavor stimuli, cognitive information, memories of past ex-
periences and internal states among others into decision
variables that are used by humans to make decisions (De
Martino et al., 2006; Gold & Shadlen, 2007; Grabenhorst
et al., 2007; Hutcherson et al., 2012; Kringelbach, 2005;
Kringelbach et al., 2012; Rolls, 2015; Shepherd, 2015;
Spence, 2015). The authors concluded that any action capa-
ble of creating expectations about product quality would be
able of modulating experienced pleasantness (Plassmann et
al., 2008).

The information typically displayed in wine labels, such
as wine origin, vintage, brand, and price, is one of the pri-

mary marketing actions used by the manuscripts in the con-
text group from Table 2. Danner et al. (2017) evaluated
how the level of detail shown in a wine label was able to
evoke emotions and influence pleasantness. Their experi-
ment focused on white wines from Chardonnay, Riesling,
and Sauvignon Blanc and results indicate that emotions
were significantly affected by the level of information
shown on the labels. Specifically, providing tasters with
elaborate information—featuring flavor descriptors, winery
history, tradition, and remarks of “high quality”-was shown
to evoke more intense positive emotions and less intense
negative emotions compared to labels with basic sensory
descriptors or when tasting the wines without any infor-
mation. Willingness to pay and perceived quality also in-
creased by providing more elaborate information compared
to basic sensory description and blind tasting. In agreement
with these findings, Kustos et al. (2021) found that provid-
ing wine origin information created expectations in con-
sumers, which could evoke positive emotions if expecta-
tions were met, and negative emotions when expectations
were not met. Specifically, providing information about
wine origin prompted more intense positive emotions of
warm hearted, optimism, passionate, and positive surprise in
a wine and food consumption scenario, whereas negative
emotions of panicky, sad, irritated, lonely and envious had
higher ratings in a “blind” condition without wine origin in-
formation (Kustos et al., 2021). Conversely wine reputation,
price, and label did not produce a significant main effect in
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the number of emotions elicited by the wines in a study with
Swiss consumers evaluating eight different wines (Coppin
et al., 2021). This disagreement suggests that the level of
information typically found in labels affects differently con-
sumers from multiple nationalities, and reinforce the need
to consider the occasion of consumption and, notably, the
taster profiles (demographics, product engagement) when
assessing emotions evoked by wine.

The effect of consumption occasion and environment on
emotions evoked by different wines were two of the main
variables studied within the context group in Table 2. Oc-
casions for consuming wine included restaurants or “dining
out”, home, parties, barbecues, pubs/bars, and other social
events, besides laboratory environments which represented
a control condition.

Consuming wine in restaurants and social environments
was found to produce higher ratings for positive emotions
such as calm, contented, enthusiastic, happy, and relaxed
compared to a laboratory testing context (Danner et al.,
2020). Moreover, consumers’ level of wine involvement had
an interaction with the environment, where wine enthusi-
asts experienced more intense positive emotions and lik-
ing of wines in restaurants and laboratory conditions com-
pared to tasters with lesser wine engagement (Danner et
al., 2020). A link between consumption occasion, sensory
descriptors, and emotions evoked by wines was established
by Ristic et al. (2019). The authors found that wines with
lemon aroma were associated with energetic (positive and
high arousal) feelings and preferably consumed at parties
and BBQ in the summer (Ristic et al., 2019). Wines with
“chocolate” aroma were found to evoke more romantic feel-
ings and preferably consumed in restaurants, whereas “pas-
sionfruit” aromas were associated with happiness and con-
sumed anytime regardless of the occasion (Ristic et al.,
2019). Using structural equation modeling, Calvo-Porral et
al. (2018) concluded that “occasion of consumption con-
tributes to modify and shape the emotional experience in
product consumption”. Drinking wine has also been used
to celebrate and extend moments (Silva et al., 2016), which
highlights a correlation with positive emotions. Further,
Silva et al. (2016) highlighted the tendency to consume
wine with meals (at dinner and lunch), at home, parties,
restaurants, and in the company of family and friends. One
question that emerges from these findings is how to disen-
tangle the contribution of context and wine to experienced
emotions. In this sense, Sinesio et al. (2021) found that con-
text more than wines influenced the rating of emotions and
sensory terms. In their study, participants tended to pro-
vide lower scores when tasting wines at home compared to
a laboratory or a social situation such as a party or restau-
rant (Sinesio et al., 2021). Moreover, specific emotions such
as happy and euphoric evoked by consuming wine were rated
higher in a social context (Sinesio et al., 2021). Future stud-
ies are likely to expand our understanding of consumption
occasions by comparing neutral tasting conditions (sensory
laboratory) against real life scenarios and real wine samples
with specific flavors (aromas, taste, mouthfeel).

Experiential shopping, defined as “the act of purchase
of services and goods stimulated by the combined, in store
and environmental sensory stimuli”, has been suggested to
elicit emotions in specific consumer populations (Cabiddu,

2007, p. 151). This approach posits that consumers are al-
ways looking for pleasurable experiences, which are linked
to positive emotions (Santisi & Platania, 2014). Spatial and
social dimensions of experiential shopping are tangible and
intangible environmental aspects that can be inside a store
such as such as packaging, store atmosphere, music, light-
ing, and aromas; social dimensions are “direct and indirect
relationships that are established between the various par-
ties —consumer-producer-retailer, to name the main com-
ponents— at the place of purchase” (Platania et al., 2016).
Therefore, wine purchase decisions by consumers involve
product-related aspects (wine flavor, label, price, etc.), and
purchase experience. Given the complexity of combining
these factors in value-based decision making (Grabenhorst
& Rolls, 2011), consumers tend to adopt risk aversive
strategies to minimize the likelihood of choosing a “bad
wine” or a wine that is below their expectations (Combris
et al., 2009; Platania et al., 2016). In this sense, Platania et
al. (2016) found a significant correlation between emotional
states, wine store environment, and purchase behavior in
130 Italian consumers. The authors also found that women
(73 percent of sample population) were more influenced
by store environment than men. While methodological de-
tails about discrete emotions were missing, these results
highlight the positive correlation between positive emo-
tions, favorable store environment, and purchase decisions
(Platania et al., 2016). The influence of spatial dimensions
such as room decorations on emotions evoked by consum-
ing wine have also been studied by Jiang et al. (2017). The
authors compared a “floral room”-featuring orange table
cloths, chairs, and fresh odorless flower arangements—with
a “green room” decorated with green table cloths and
chairs, potted plants, and a projection of the image of a
forest landscape. Opposite to Platania et al. (2016), room
decoration or immersive space did not produce a change in
hedonic ratings or emotions (Jiang et al., 2017). This re-
sult was attributed to the lack of explicit instructions to im-
merse or imagining being into the contextual themes (floral
and green). Moreover, the authors indicated that the sen-
sory task design required participants to first complete the
descriptive flavor analysis and then the emotion questions.
It is likely that the time delay between tasting the wine and
completing the questionnaire was one of the factors behind
the lack of differences, although it is unclear if participants
were able to retaste the samples ad libitum.

The growing evidence of how contextual variables may
be able to evoke specific emotions and influence hedonic at-
tributes suggests that this topic is likely to stimulate more
research in the field. Nevertheless, contrasting results from
the different studies reviewed so far indicate that some ef-
fects might be dependent on the population under study,
which will be addressed in the following section.

Taster profile according to emotions evoked by
wine

Taster profile studies linking emotions and wine have
primarily focused on the effect of product involvement, na-
tionality, demographics (age, gender), and personality of
consumers (see Table 2). Product involvement studies were
characterized by the classification of participants according
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to their level of wine consumption frequency, wine knowl-
edge, and wine appreciation (Calvo-Porral et al., 2018,
2019, 2020; Coppin et al., 2021; Danner et al., 2020; Jaeger,
Lee, et al., 2018).

Calvo-Porral et al. (2020) remarked that “the average
consumer does not exist” and hypothesized that emotional
descriptors evoked by tasting wines could be used to distin-
guish between consumer groups. The authors used a ques-
tionnaire to evaluate emotions, level of wine involvement,
satisfaction and loyalty to wine compared to other bever-
ages. Using an emotion-based cluster analysis from a sam-
ple of 1269 Spanish wine consumers, four groups were
found namely “emotionally unattached”, “negatives”, “con-
tented circumspect”, and “wine lovers” (Calvo-Porral et al.,
2020). The smallest group was “emotionally unattached”,
representing ~15% of the participants with an age range
predominantly between 18 and 30 years old. This group
consumed wine several times a week, nevertheless they felt
poorly attached or connected with wine. Emotionally un-
attached consumers were shown to experience the lowest
ratings of emotions such as enthusiastic, and passionate
(Calvo-Porral et al., 2020). Nevertheless, it is remarkable
that these consumers have the habit of consuming wine
regularly, probably as a result of their socio-cultural envi-
ronment, since Rioja is a Spanish region where wine con-
sumption is common in everyday meals. The cluster of
“negative” consumers represented ~29% of the total sample
with a predominant age range of 18 to 40 years old and oc-
casional consumption of wine “several times a month”. This
group reported negative emotions such as feeling aggres-
sive, uncomfortable, bored, or feeling superior to other people
when consuming wine. Despite the dominance of negative
emotions, this group also experienced pleasant-high-arous-
ing emotions above the average of the whole group, and
scored low on pleasant-low-arousing emotions such as feel-
ing interested, distinguished, appetizing, relaxed, or comfort-
able. The cluster of “contented circumspect” represented
20 percent of the sample population with an age range be-
tween 51 and 65 years old, and wine consumption frequency
of several times a week. This group reported feeling low-
arousal-pleasant emotions during wine consumption such
as enthusiastic, interesting, relaxed, curious, and comfortable.
Finally, the “wine lovers” group represented ~43% of the
sample population, with a predominant age range between
41 to 65 years old and wine consumption on a daily basis or
several times a week. This group was characterized for ex-
periencing pleasant and active emotions during wine con-
sumption and used higher intensity ratings; terms such as
feeling euphoric, funny, passionate, delighted, and happy
were characteristic in “wine lovers”. The authors suggested
that this group could be more susceptible to marketing ac-
tions and that their high level of involvement and emo-
tional responses require that wineries dedicate special at-
tention about how to enhance their experience and
strengthening emotional bonds with products. Overall, all
the taster profiles were characterized for experiencing a ma-
jority of positive emotions, in agreement with the concept
of hedonic asymmetry (King & Meiselman, 2010). Never-
theless, it is important to point out that by design, the
terms used in this study originated from the lexicon of Fer-
rarini et al. (2010) which already had a predefined majority

of positive emotion options. Limitations of this study are
that it was unclear if participants were drinking wine at
the time that they were answering the questionnaire (at
bars and restaurants), the volume of wine consumed prior
to their participation, and if a specific type of wine was
being considered to answer the questionnaire. Danner et
al. (2020) classified consumer segments into Wine enthu-
siasts, Aspirants and No Frills using the Fine Wine Instru-
ment developed by Johnson & Bastian (2015). According to
this classification, more intense positive emotions were re-
ported by Wine enthusiasts followed by Aspirants and No
Frills. This result was in agreement with the results from
Calvo-Porral et al. (2020). Specifically, Wine enthusiasts ex-
perienced more intense emotions of calm, contented, en-
thusiastic, happy, optimistic, passionate, relaxed, and warm
hearted in comparison with the other two groups (Danner et
al., 2020). The authors also noted that Wine Enthusiasts en-
joyed wine more than other profiles regardless of the con-
text of consumption (Danner et al., 2020).

Coppin et al. (2021) characterized the emotions evoked
by 8 wines (red and white) in 126 consumers with high and
low levels of self-reported expertise (or involvement). In-
terestingly, the authors found that the number of emotions
reported by both low and high experience consumers was
not affected by tasting wines in a blind or informed setting.
Moreover, no significant differences on the number of emo-
tional terms were found between the levels of experience
(Coppin et al., 2021). Differences between consumer groups
and tasting conditions were found when evaluating the pro-
portion of positive and negative emotional terms: at the
blind tasting condition, both groups used predominantly
positive emotion terms (50 to 80%) to describe the wines.
On the other hand, at the informed tasting condition the
proportion of positive terms ranged from ~46 to 85%. Sensi-
tivity to the wine reputation -controlled by the information
shown on the label- seemed to play a role to differentiate
between taster’s experience; experienced tasters used less
positive emotional terms when they had a higher sensitiv-
ity to wine reputation, whereas low-experienced tasters be-
have in the opposite way. It is important to remark that 14%
of the terms provided to tasters were negative, and any po-
tential bias introduced by this unbalanced proportion was
not taken into account. However, when looking only at the
proportion of negative emotion terms, participants who re-
ceived wine label information tended to have a higher pro-
portion of negative feelings toward the wine (Coppin et al.,
2021).

Beyond the classical approach of using self-reported rat-
ings or scales of emotion, the use of emojis to characterize
product involvement was successfully introduced by Jaeger,
Lee, et al. (2018). The authors found that Chinese con-
sumers with higher wine involvement used more emojis to
describe French red wine, with smiling face with smiling eyes
, thumbs up and red heart as the most recurrently used de-
scriptors.

Differences between wine consumers of different nation-
alities have been addressed by Ristic et al. (2019) and (Silva
et al.,, 2016). When comparing the conceptualization of
wine using emotional terms, Silva et al. (2016) found that
Portuguese consumers primarily felt more relaxed, pleased,
loving, happy, comforted and calm, while Dutch consumers
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felt calm, loving, and relaxed. Interestingly, the emotional
conceptualization of wine by both nationalities was very
similar and no distinct emotions between nationalities were
found (Silva et al., 2016). Ristic et al. (2019) provided a
comprehensive comparison of Australian, UK and USA con-
sumers in terms or several demographical variables and
wine sensory attributes (primarily aromas). For example,
Australian consumers showed higher liking of wines with
a “pepper” aroma, contrasting with USA consumers, who
considered this aroma as unacceptable. Another contrast
between nationalities was found for level of education; Aus-
tralian consumers with post-graduate degrees rated emo-
tions higher than consumers with no tertiary degree, while
the opposite was found for UK and USA consumers (Ristic et
al., 2019).

When evaluating the gender effect, Mora et al. (2018)
found that men produced higher emotion ratings that
women, and that women scored higher ratings for joyful
when consuming white wines. When evaluating wine aro-
mas in terms of nationality and gender, “passionfruit”
evoked more intense happy and nostalgic emotions in Aus-
tralian and UK females and USA males (Ristic et al., 2019).

In terms of age, Ristic et al. (2019) found that younger
wine consumers generally rated emotions higher than older
age groups across all nationalities (Australian, USA, UK).
Conversely, Mora et al. (2018) observed that older adults
(> 55 years old, Spaniards) rated higher emotional terms
such as happy, enthusiastic, joyful, pleasant, satisfied, and cu-
rious, compared to young adults. This discrepancy remarks
the relevance of nationality when assessing demographical
variables. Mora et al. (2021) deepened on the concept of
consumer profiling by age segment using emotions to ex-
plore young consumers (18 to 35 years old) attitudes toward
red wine sensory attributes. First, participants were asked
to conceptualize their ideal red wine in terms of extrinsic
(contextual) or intrinsic (flavor) attributes, and afterwards
provided hedonic and emotional ratings evoked by different
red wines. Both liking and emotional responses were useful
to characterize the different qualities of wines and provided
a way to identified that flavor was considered as the most
important quality attribute, followed by price, and pro-
tected designation of origin (Mora et al., 2021).

The link between personality traits and emotions evoked
by wine is another aspect of consumer profiles that was
evaluated by Mora et al. (2019). Personality profiles were
obtained by means of the Big Five Inventory questionnaire,
which is a self-reported instrument designed to measure
five dimensions of personality, namely openness, consci-
entiousness, extraversion, agreeableness, and neuroticism
(John & Srivastava, 1999). One of the main findings was
that personality traits more than wine sample had a higher
influence on emotions evoked by wine (Mora et al., 2019).
Moreover, extraversion and neuroticism were the personal-
ity traits most closely aligned with emotions. Specifically,
participants high in extraversion reacted more strongly to
wines containing positive sensory attributes, while partic-
ipants high in neuroticism rated higher negative emotions
(Mora et al., 2019).

Taken together, these results provide substantial evi-
dence that emotions can be used as a way to characterize
diverse wine styles and that a single wine can evoke a dif-

ferentiated emotional reaction in different consumer seg-
ments. Beyond the consumer profile aspects reviewed thus
far, psychological variables related to learning and culture
are known to modulate the experience of consuming foods
and beverages and deserve further investigation (Levitan et
al., 2014; Mizutani et al., 2012).

Wine flavor molecules linked to emotions

In the book Neuroenology (Shepherd, 2016, p. 168), a fun-
damental question is asked: “if pleasure is the main crite-
rion for wine tasters, how do wine makers produce wines to
satisfy this criterion?”. A simple answer to this question is
to produce wine that have pleasant or emotional flavors. By
controlling production variables related to vineyard man-
agement and winemaking techniques, viticulturists and
winemakers are able to influence the composition and
quantity of wine flavor molecules present in wines. It is fla-
vor molecules that ultimately define intrinsic sensory at-
tributes associated to specific regions, varietals, winemak-
ing styles, etc., and many of these flavor molecules have
been classified as positive or negative as a function of their
effect in consumer acceptance. For example, off flavors,
taints or faults such as cork-taint, animal character and ox-
idation are caused by chemical and microbiological degra-
dation of wines, and have received particular attention due
to their association with consumer rejection (Waterhouse et
al., 2016, p. 149). On the other hand, pleasant aromas de-
scribed as floral, citrus, and fruity are the result of grape va-
rietal character and optimization of winemaking processes
such as maceration, fermentation and ageing. Therefore,
evaluating the capacity of different wine flavor molecules
to evoke emotions is becoming an emerging alternative to
characterize wine quality and to identify which sensory at-
tributes contribute to create pleasurable experience for
consumers.

Research manuscripts addressing the link between emo-
tions and wine intrinsic flavor attributes are identified in
Table 2. These references used emotion terms to character-
ize or differentiate wines from single varietals, wine styles
(red, white, sparkling, etc.), and wines with specific sensory
attributes, notably aromas.

Danner et al. (2017) showed how varietals such as Sauvi-
gnon Blanc evoked more intense positive emotions such as
calm, contented, enthusiastic, happy, optimistic, passionate,
and warm-hearted compared to Chardonnay and Riesling
wines. While the authors did not establish a correlation be-
tween emotions and flavor attributes obtained by descrip-
tive analysis, it could be hypothesized that the distinct fla-
vor profiles of the varietal wines -mainly evaluated by
aroma attributes in this research- are part of the primary
factors influencing these results.

Jiang et al. (2017) used a single Cabernet Sauvignon red
wine which was independently spiked with floral and green
aromas (rose water, and isobutyl methoxypyrazine, IBMP)
to evaluate their influence on evoked emotions. Overall,
it was found that the intensity of emotions evoked by the
wines with different aromas ranged from “not at all” to
“slightly”. This low emotional arousal was linked to the
number of attributes evaluated (21 in total including emo-
tions, pleasantness, and intensity). In the control and flo-
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ral-spiked wines, terms such as relaxed, happy, calm, warm-
hearted, and content, were rated higher than negative
emotions; conversely, irritated, tense, and unfulfilled were
rated higher in wines spiked with a IBMP (usually described
as green pepper) (Jiang et al., 2017).

Mora et al. (2018) evaluated if emotional terms were able
to distinguish between sensory attributes typically found in
white, rose, and red Spanish wines. Using principal compo-
nent analysis, they identified that emotional language re-
lated with positive emotions such as Joyful, pleasant, happy,
enthusiastic, and warm, overlapping with aroma descriptors
such as banana, apple, pineapple, and floral; conversely,
negative emotions such as disgusted, aggressive, guilty, over-
lapped with sensory descriptors acid, clove, licorice and as-
tringent. These findings were among the first to link specific
emotional terms evoked by aroma, taste, and mouthfeel de-
scriptors. With a similar approach, Ristic et al. (2019) eval-
uated the link between nine aroma descriptors and a list
of emotions using the ScentMove™ scale. The following
dominant emotions for wine aromas were identified: choco-
late-happiness, lemon-energetic, strawberry-happiness, pas-
sionfruit-happiness, rose-happiness-romantic-relaxed, mint-
energetic, confectionary-happiness-nostalgic,
pepper-happiness-energetic, and barnyard-disgusted (Ristic
et al., 2019). Emotion lexicons have also been used to char-
acterize appellation of origin in Spanish, Italian, and Aus-
tralian wines (Coste et al., 2018; Danner et al., 2020; Kustos
etal., 2021; Mora et al., 2018; Sinesio et al., 2021).

Winemaking additives such as enological tannin and
gums (xanthan, acacia, guar) are increasingly used by wine-
makers to adjust quality attributes such as astringency and
the holistic perception of body. (Niimi et al., 2017) studied
the effect of adding grape seed tannin and xanthan gum
on 19 emotion attributes using the Australian Wine Evoked
Emotions Lexicon (Danner et al., 2016). A white wine from
Semillon was used as a base after treatment with activated
carbon to decrease aroma intensity and allow tasters to con-
centrate on the manipulation of astringency by tannin, and
viscosity by xanthan gum. Results showed that tannin ad-
ditions had a significant effect on 11 emotions, which char-
acterized by decreasing the intensity of positive emotions
and increasing the intensity of negative emotions. Compar-
ing the tannin addition to the control, calm, happy, relaxed,
and warm hearted showed a large decrease of ratings, while
irritated, panicky, tense and embarrassed had higher ratings.
The addition of xanthan gum had no effect on emotions
or liking of the wines. These results were the first to high-
light emotional profiles linked to enological additives and
suggest that the astringency produced by enological tannin
is a driver for emotional responses in white wine, whereas
viscosity is not. More research using other viscosity-related
additives is needed to evaluate their effect on emotions.

The influence of oak flavors was evaluated by Silva et al.
(2018) by comparing Portuguese white wines produced in
stainless steel vats and aged in oak barrels. Remarkably, the
authors used Temporal Dominance of Emotions and Tem-
poral Dominance of Sensations (flavor attributes) as a strat-
egy to characterize the evolution of the consumer expe-
rience during a sequence of three sips. One of the main
findings was that dominant flavors changed continuously,
while a set of three emotions (relaxed, pleased, comforted)

dominated the tasting experience (Silva et al., 2018). Com-
forted was identified as the dominant emotions in oaked
white wines during the middle and final stages of consump-
tion.

Beyond wine flavor molecules, the taster’s genetic varia-
tions of sensory cells such as taste receptors, olfactory sen-
sory neurons, amongst others are known to play an im-
portant role in how consumers perceive flavor molecules
(Behrens et al., 2013; Jaeger et al., 2013). The fact that vi-
sion, smell, and taste can be integrated at specific regions of
the human brain explains many of the learned associations
and expectations that are evoked by the experience of con-
suming food and beverages (De Araujo et al., 2003; Krishna,
2012; Prescott, 2015; Shankar et al., 2010). Therefore, in-
cluding biological (genetic) traits might be a way to deepen
our understanding the variations in subjective perception of
flavor molecules present in wine.

Emotions as part of wine tasting protocols

Classic wine tasting protocols used by professionals, and
typically practiced in winery tasting-rooms, feature a se-
quence of steps that include visual, olfactory, taste, and
mouthfeel attributes that are typically rated using scales.
Nevertheless, including emotional attributes in the tradi-
tional process may be a way to expand our understanding
of the wine quality. Loureiro et al. (2016) addressed this
challenge by embedding emotional terms within the steps
of the tasting protocol from the International Organization
of Vine and Wine. The authors recommended starting wine
appraisal with the nose (olfactory-only) attributes and in-
cluded “Initial impression” and “expectations for the
mouth” as emotional attributes. In the second step, the
mouth attributes feature “Relation to smell” which aims the
capture the congruency of expectations raised by Nose at-
tributes. The final step requires an overall emotional at-
tribute that rates wines using a valence scale ranging from
disagreeable to exciting. As can be seen, expectations and
congruency were considered by the authors as part of the
emotional attributes of wine. While the link between sen-
sory expectations/congruency and emotions may require a
more in-depth justification, the concept of embedding emo-
tional attributes to classic tasting protocols is an innovative
approach that can expand our understanding of hedonic
processes in wine tasters.

Conclusions and future perspectives

The primary objective of this review was to highlight the
role of emotions as a fundamental aspect that defines wine
quality. Reports from the last ten years have shown how
wine flavor molecules, tasting environments, wine label in-
formation and demographical aspects such as age, gender,
and taster experience are part of the variables defining the
emotional response from tasters to wines.

Explicit measurements such as questionnaires and rat-
ings of predefined terms have been the benchmark method-
ology to investigate emotions evoked by intrinsic and ex-
trinsic wine attributes. By using these techniques, 72
emotion terms have been identified and used to describe
wine, where 30 are unique to specific studies or popula-
tions. Most of these emotional terms have been obtained
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from predominantly Caucasian populations (Italian, Span-
ish, Swiss, and Australian consumers), and therefore incor-
porating multicultural approaches would be beneficial. De-
spite the recommendation to avoid having too many terms
in emotional questionnaires (Meiselman, 2015), the optimal
number of terms is ill defined and remains to be defined by
future research.

Despite the emergence of implicit measurements to
measure emotions, such as facial expressions, heart rate,
respiration rate, and brain activity, these techniques remain
to be applied to wine studies. The fact that implicit mea-
surements are produced automatically would allow to over-
ride cognitive biases commonly found with traditional
methods. Therefore, a synergy between both explicit and
implicit measurements is likely to provide a more robust ba-
sis to characterize emotions.

The lack of reference stimuli to define emotions is iden-
tified as one of the major challenges ahead. Further, studies
involving comparisons between different beverages (wine
styles, beer, hard-seltzers) and food would also be beneficial
to reveal areas of opportunity with specific consumer popu-
lations.

Given the primary role of flavor in evoking emotions, fu-
ture studies should expand on the emotional qualities of
molecules responsible for wine aromas, taste (sweet, acid,
bitter), mouthfeel (astringency, body, etc.), and defects or
taints. This knowledge can provide additional criteria for
winemakers to create pleasurable wine experiences for con-
sumers.
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